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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 
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Food  Processing  Machinery  and  Equipment  Sectional  Committee,    FAD  49 


FOREWORD 

This  Indian  Standard  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized  by  the  Food 
Processing  Machinery  and  Equipment  Sectional  Committee  had  been  approved  bythe  Food  and  Agricul- 
ture Division  Council 

It  is  observed  that  use  of  planetary  mixer  has  increased  in  food  processing  operations.  Many  times  in 
planetary  mixers  problems  of  shearing  and  trapping  between  the  tool  and  the  bowl  are  observed.  The 
planetary  mixer  are  also  subjected  to  food  hygiene  requirements.  A  need  was  felt  to  prepare  this  standard 
to  guide  the  widespread  users  of  the  planetary  mixer  in  various  industries  on  safety  and  hygiene. 

In  preparation  of  this  standard  assistance  has  been  derived  from  the  draft  prEN  454  of  CEN  (European 
Committee  for  Standardization). 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with  the  final 
value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance 
with  IS  2  :  1960  'Rules  for  rounding  of  numerical  values  (revised)'.  The  number  of  significant  places 
retained  in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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Indian  Standard 

FOOD  PROCESSING  MACHINERY  — 

PLANETARY  MIXERS  —  SAFETY  AND 

HYGIENE  REQUIREMENTS 


1  SCOPE 

This  standard  specifies  Safety  and  Hygiene  require- 
ments for  the  manufacture  of  fixed  bowl  planetary 
mixers  used  in  the  food  processing  industry. 

The  following  machines  are  excluded: 

—  continuously  fed  machines, 

—  dough  mixers, 

—  experimental  and  testing  machines,  and 

—  domestic  appliances. 

These  machines  are  sometimes  used  in  other  in- 
dustries (for  example  pharmaceutical  industry, 
chemical  industry,  printing,  etc),  but  hazards  re- 
lated to  these  uses  are  not  considered  in  this  stand- 
ard. 

2  REFERENCES 

The  Indian  Standards  listed  below  contain 
provisions  which  through  reference  in  this  text, 
constitute  provision  of  this  standard.  At  the  time  of 
publication,  the  editions  indicated  were  valid.  All 
standards  are  subject  to  revision  and  parties  to 
agreements  based  on  this  standard  are  encouraged 
to  investigate  the  possibility  of  applying  the  most 
recent  editions  of  the  standards  indicated. 


IS  No. 

1356  (Part  1) : 
1972 


2491 :  1972 


12065 :  1987 


Title 

Electrical  equipment  for 
machine  tools:  Part  1  Electrical 
equipment  of  machines  for 
general  use  {second  revision) 

Code  for  hygienic  conditions 
for  food  processing  units  (first 
revision) 

Permissible  limits  of  noise 
levels  for  rotating  electrical 
machines 


3  DEFINITIONS 

For  the  purposes  of  this  standard  the  following 
definitions  shall  apply. 

3.1  The  bowl  volume  is  the  maximum  volume  of 
water  in  litres  that  the  bowl  can  contain. 

The  bowl  diameter  is  the  inside  diameter  D 
measured  at  the  bowl  upper  edge  (see  Fig.  1). 

3.2  Description 

A  planetary  mixer  usually  consists  of  a  frame  sup- 
porting (see  Fig.  1). 


u, — ±£2 


s 


Fig.  1  Main  Parts  of  a  Planetary  mixer  and  Illustration  of  Bowl  Diameter 
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a) 
b) 
c) 

<*) 


e) 


beater(s)  drive  mechanism; 

control  devices; 

a  fixed   bowl,   in  which   ingredients  are 

processed; 

interchangeable  beaters  designed  to  process 

ingredients  and  which  move  around  a  fixed 

or  mobile  axis  (planetary  motion); 

a  power  connection  for  attachments  such  as 

meat  mincer  vegetable  slicers,  etc;  and 

a  device  for  vertically  moving  the  bowl  or  the 

head  of  the  mixer  to  allow  beater  removal. 


The  following  features  may  also  be  included: 

—  bowl  heating, 

—  bowl  cooling,  and 

—  bowl  gravity  discharge. 

3.3  Classes 

Machines  are  classified  into  four  classes  according 
to  their  bowl  volume  and/or  diameter. 

Class  1  —  bowl  volume  up  to  25  litre 
Class  2  —  bowl  volume  25-50  litre 
Class  3  —  bowl  volume  51-100  litre 
Class  4  —  bowl  volume  above  100  litre 

When  a  machine  is  supplied  with  several  bowls  of 
different  capacities,  the  machine  class  is  deter- 
mined by  the  bowl  with  the  greatest  bowl  volume. 

NOTE  —  Diameter  of  the  mixer  is  to  be  declared  by  the 
manufacturers. 

4  LIST  OF  HAZARDS  AND  DANGER  ZONES 

4.1  The  hazards  include  the  major  mechanical 
hazards  which  arise  during  normal  operating  con- 
ditions including  loading  and  unloading.  It  also 
includes  hazards  due  to  noise,  instability,  dust,  as 
well  as  hygiene  requirements. 

4.2  Normal  Operating  Conditions 

Risk  analysis  under  4.3  to  4.9  are  based  on  the 
normal  operating  conditions  of  planetary  mixers 
which  is  the  operation  of  processing  various  in- 
gredients in  a  stationary  bowl  by  means  of  ap- 
propriate beaters. 

Operation  is  carried  out  in  cycles  of  variable  dura- 
tion. 

It  can  be  either  hand-controlled  or  automated,  in 
individual  cycles  or  on  a  cycle  repeat  basis,  etc. 

Manual  operations  are  sometimes  necessary  to 
take  samples,  to  scrape  or  add  ingredients. 

4.3  Other  Operating  Conditions 

If  the  machine  is  not  used  as  above,  the  manufac- 
turer should,  when  he  is  informed  of  such  situation, 
check  on  the  basis  of  a  new  risk  analysis  that  preven- 
tive measures  remain  valid. 


4.4  Mechanical  Hazards 

The  example  shown  in  Fig.  2  illustrates  the  major 
hazards  and  danger  zones  which  have  not  been 
intrinsically  eliminated. 

Zone  1  —  Volume  covered  by  the  moving 
beater  hazards  of  shearing,  trap- 
ping. 

Zone  2  —  Mechanical  power  connection  for 
attachments,  if  any  hazards  of  trap- 
ping. 

Zone  3  —  Space  between  bowl  and  frame 
hazards  of  trapping  during  bowl 
lifting/lowering. 


Fig.  2  Danger  Zones  of  Planetary  Mixer 

4.5  Electrical  Hazards 

4.6  Noise 

4.7  Thermal  Hazards 

4.8  Loss  of  Stability 

4.9  Hygiene  Requirements 

A  number  of  zones  which  shall  all  comply  with  the 
specifications  are  defined  in  Annex  A  and  in  Fig.  3. 

4.9.1  Food  Contact  Area 

—  bowl  inside, 

—  beater  and  frame  surface  located  in  the 
upright  projection  of  the  bowl  opening  and 
above  it, 

—  bowl-side  face  of  solid  guards  or  the  whole 
of  guards  with  holes. 

4.9.2  Splash  Zone 

—  bowl  outside, 

—  in  the  case  of  solid  guards,  outside  surface  of 
guards, 

—  side  and  front  surface  of  frame, 

—  upper  part  of  the  base. 

4.9.3  Non-food  Contact  Area 
The  rest  of  the  machine. 
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FOOD  CONTACT    AREA 
P^  SPLASH  ZONE 

NON   FOOD  CONTACT  AREA 


Figs  3  Hygiene  Areas  (With  guards  Removed) 


4.10  Bowl  Handling 

5  SAFETY  REQUIREMENTS  AND  SAFETY 
MEASURES 

5.1  Mechanical  Hazards 

5.1.1  Zonel 

Volume  covered  by  the  beater. 

5.1.1.1  Class  1  planetary  mixers 

Access  to  the  volume  covered  by  the  beater  shall  be 
restricted  from  the  danger  by  the  provision  of  a 
minimum  distance.  The  two  cases  shown  in  Fig.  4 
can  be  met: 


—  4A:  there  is  a  distance  of  120  mm  between 
the  upper  edge  of  the  bowl  in  operating 
position  and  the  highest  limit  of  the  volume 
covered  by  the  beater, 

—  4B:  a  fixed  guard  or  a  guard  associated  with 
a  beater  interlocking  device  serves  as  a  bowl 
extension  in  operation  position. 

5.1.1.2  Planetary  mixers,  class  2  and  class  3 

A  guard  associated  with  a  beater  locking 
device  shall  prevent  access  to  the  inner  volume  of 
the  bowl. 


If  the  guard  is  not  solid,  its  dimensions  shall  comply 
with  the  data  given  in  Fig.  5. 


M 


K 

I 


4 


Fig.  4  Class  I-Planetary  Mixer 
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A  maximum  15  mm  dimension  is  given  for  the 
largest  bowl  diameter  supplied  with  the 
machine,  and 


xx  Dimensions  1  and  h  are  unlimited. 


5.1  Guard  With  Horizontal  Bars 


5.2  Guard  With  Vertical  Bars 


Fig.  5  Class  2  and  3  of  Planetary  Mixer 


5.1.1.3  The  guard  under  5.1.1.2  maybe  replaced  on 
class  2  planetary  mixers  by  one  of  several  sensitive 
bars  in  the  following  conditions: 

—  the  bars  shall  stop  the  beater  rotation  when 
a  vertical  upward  or  downward  force  30  N  is 
applied  to  them. 

—  the  stopping  device  engagement  stroke  shall 
not  exceed  5  mm. 

—  the  safety  distance  of  120  mm  under  5.1.1  for 
class  1  planetary  mixers  shall  also  be  re- 
quired for  class  2  machines. 

—  the  distances  between  the  trip  bar  (or  bars), 
the  bowl  and  the  machine  frame  on  the 


other  hand,  shall  comply  with  the  following 
values  {see  Fig.  6). 

a  <  40  mm 

b  <  60  mm 
c  <  100  mm 

5.1.1.4  Machines  with  several  bowls 

The  requirements  set  out  in  the  above  subclauses 
are  applicable  to  the  largest  bowl.  In  addition,  all 
the  bowls  supplied  with  a  machine  shall,  in  working 
position,  have  their  upper  edges  at  a  level  not  ex- 
ceeding 15  mm  below  the  guard  {see  Fig.  7). 


Fig.  6  Class  2  Planetary  Mixers 
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LARGEST  BOWL 
LOWEST  BOWL 


Fig.  7  Mixer  with  Several  Bowls 


5.1.1.5  Up  and  down  movement 

On  class  2  and  class  3  machines  an  interlocking 
device  shall  prevent  beater  movement,  when  the 
whole  appliance  is  not  in  normal  operating  posi- 
tion. 

However,  if  it  is  necessary  to  process  ingredients  in 
any  bowl  position,  the  beater  control  shall  be  of  the 
hold-to-run  type. 

5.1.1.6  Stopping  time 

When  operated,  theistopping  devices  shall  stop  the 
beater  within  a  maximum  of  4  second.  If  it  is  not 
possible,  the  opening  of  the  guard  should  be 
delayed. 

5.1.2  Zone  2  —  Power  Connection  (Mechanical) 

The  drive  shaft  on  which  attachments  are  fitted 
shall  not  have  any  dangerous  projection. 

The  power  take-off  point  shall  be  fitted  with  a  cover 
which  cannot  be  removed  from  the  machine,  for 
example  hinged  so  as  to  enclose  the  connection 
point  in  safe  position. 

5.1.3  Zone  3  —  Space  Between  Bowl  and  Frame 

5.1.3.1  The  guiding  and  driving  mechanism  for  the 
bowl  vertical  movement  shall  not  create  any  risks 
of  trapping  or  pinching. 

5.1.3.2  The  space  between  the  bowl  (frame)  and 
the  bowl  lifting  and  lowering  control,  when 
manually  operated,  shall  be  50  mm  or  more. 


5.1.3.3  If  the  bowl  lifting  and  lowering  mechanism 
is  operated  manually,  the  force  required  for  this 
operation  $hall  not  exceed  36  kg  bowl  with  the 
nominal  load. 

5.1.3.4  If  the  bowl  lifting  and  lowering  mechanism 
is  operated  mechanically,  the  operating  device  con- 
trolling the  movement  shall  be  of  the  hold-to-run 
type. 

5.1.3.5  For  class  2  and  class  3  machines,  the  bowl 
lifting  and  lowering  mechanism  shall  withstand  in 
the  'up*  position  a  vertical  force  of  102  kg  in  addi- 
tion to  the  weight  of  the  bowl  filled  with  water. 

5.2  Electrical  Hazards 

The  electrical  equipment  shall  be  in  accordance 
with  IS  1356  (Parti):  1972. 

Control  devices  and  indicators  shall  have  a  degree 
of  protection  IP  54. 

The  whole  machine  shall  have  a  degree  of  protec- 
tion IP  24. 

S3  Noise  Measurement 

Measurements  shall  be  carried  out  in  compliance 
with  the  standard  IS  12065  :  1987  in  conditions  of 
free  field  over  a  reflecting  plane. 

The  test  shall  be  carried  out  with  an  empty  bowl  at 
different  speeds  in  accordance  with  the  drive 
mechanism.  If  a  D.C.  motor  is  used,  at  least  three 
speeds,  covering  the  complete  range,  shall  be 
selected  including  the  fast  one. 
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Alternatively,  the  noise  test  can  be  carried  out  with 
a  load  of  egg  whites  which  are  whisked  using  the 
whole  speed  range. 

In  both  cases  the  quantity  of  ingredients  shall  be  the 
rated  load  indicated  in  the  technical  literature. 

The  A-weighted  equivalent  continuous  sound  pres- 
sure level  shall  be  measured  at  the  operator's  sta- 
tion. 

5.4  Thermal  Hazards 

5.4*1  On  machines  equipped  with  a  device  of  main- 
taining food  at  a  constant  temperature  during 
processing  bowl  handles  and  grips  shall  be  designed 
in  such  a  way  as  to  avoid  burns. 

5.4.2  Open  flame  heating  devices  shall  be  allowed 
only  on  class  1  and  class  2  machines. 

5.5  Loss  of  Stability 

Machines  shall  be  as  far  as  possible  designed  to  be 
stable  and  shall  comply  with  the  requirements  set 
out  in  5.5.1  and  5.5,2. 

5.5.1  Unfixed  machines  without  castors  shall  pass 
the  following  test. 

The  machine  shall  be  tilted  10°  from  the  horizontal 
plane  in  the  most  unfavourable  direction  with  the 
bowl  filled  with  water  up  to  the  nominal  capacity. 
It  shall  return  to  the  horizontal  plane. 

5.5.2  Unfixed  machines  with  castors  shall  have  at 
least  two  castors  (or  sets  of  castors)  fitted  with  a 
locking  device,  if  necessary,  and  shall  comply  with 
the  provisions  of  5.5.1. 

5.5.3  If  the  machine  cannot  comply  with  the  above 
requirements,  it  shall  be  fixed  and  the  instruction 
handbook  shall  indicate  the  value  of  forces  at  fixing 
points. 

5.6  Hygiene  Requirements 

The  planetary  mixers  shall  be  designed  and 
manufactured  in  accordance  with  the  detail  given 
in  Annex  A  and  Annex  B. 

5.7  Bowl  Handling 

When  the  weight  of  the  bowl  filled  up  exceeds  36 
kg,  a  handling  device  shall  be  fitted. 

6  INFORMATION  FOR  USE 

6.1  Marking 

The  following  shall  be  marked  on  the  machine: 


—  name  of  the  manufacturer  and/or  seller  or 
hirer; 

—  type  of  machine; 

—  serial  number; 

—  year  of  construction; 

—  data  on  power  supply :  voltage  in  volts,  fre- 
quency in  hertz  and  power  consumption  ex- 
pressed in  kilowatts,  and 

—  sound  power  level  if  necessary. 

6.2  Instruction  Handbook 

This  handbook  shall  be  written  in  the  official  lan- 
guage^) of  the  country  where  the  machine  is  in- 
tended to  be  used. 

Units  shall  be  SI  units. 

The  instruction  handbook  shall  include  the  follow- 
ing. 

6.2.1  Technical  Data 

—  general  description  of  the  machine  with 
dimensions  sketches,  etc; 

—  normal  operating  conditions; 

—  machine  weight  and  component  weights  if 
the  machine  is  supplied  in  parts; 

—  slinging  and  handling  precautions; 

—  loads  on  fixing  points,  if  the  machine  is  to  be 
fixed, and 

—  wiring  diagram. 

6.2.2  Operation  Manual 

6.2.2.1  Normal  operating  conditions 

This  manual  shall  explain  the  various  operating 
modes,  especially  the  order  in  which  starting  and 
stopping  operations  shall  be  made  (under  the  nor- 
mal operating  conditions  set  out  in  4.1). 

6.2.2.2  Other  operating  conditions 

The  operation  manual  shall  be  adapted  according 
to  the  specific  operating  conditions  defined  in  4.2. 

6.2.3  Maintenance  Manual 

This  manual  shall  include: 

—  the  lubrication  drawing,  frequency  of  opera- 
tions and  list  of  products  to  be  used; 

—  ihe  recommended  technique  for  cleaning 
the  machine; 

—  instructions  to  isolate  the  machine  in  a  safe 
condition  in  the  event  of  the  need  to  repair 
or  maintain  any  safety  device,  and 

—  a  list  and  identification  of  spare  parts,  etc. 
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ANNEX  A 
(Clauses  4.9  and  5.6) 

DEFINITION  OF  THE  VARIOUS  MACHINE  ZONES  IN  TERMS  OF 
'HYGIENE  REQUIREMENTS* 


A-l  FOOD  CONTACT  AREA 

This  area  is  composed  of  any  surface  usually  in 
contact  with  food  products;  the  food  area  also  in- 
cludes the  surface  with  which  the  product  may  in- 
cidentally come  into  contact,  after  which  it  returns 
into  the  main  product  under  normal  conditions  of 
use. 

A-2  SPLASH  AREA 


Any  surface  of  the  equipment  on  which  part  of  the 
food  product  may  incidentally  splash  or  flow  along 
under  normal  condition  of  use  and  does  not  return 
into  the  main  product  flow. 

A-3  NON-FOOD  CONTACT  AREA 

Any  exposed  surface  other  than  those  specified 
above. 


ANNEX  B 

(Clause  5.6) 

DEFINITION  OF  THE  VARIOUS  MATERIALS  OF  CONSTRUCTION  IN  TERMS  OF 

'HYGIENE  REQUIREMENTS* 


B-l  GENERAL 

Surfaces  of  materials  and  coatings  shall  be  durable, 
effectively  cleanable  and  if  necessary  disinfectable, 
without  breaks,  and  shall  be  resistant  to  cracking, 
chipping,  flaking  and  abrasion  under  normal  con- 
ditions of  use.  Materials  shall  withstand  wear  and 
prevent  penetration  of  vermin. 

B-2  FOOD  CONTACT  AREA  AND  SPLASH 
AREA 

On  these  two  areas  the  following  requirements  are 
to  be  added. 


B-2.1  The  materials  shall  be : 

—  corrosion  resistant, 

—  nontoxic,  and 

—  non  absorbent. 

B-2.2  The  materials  shall  aot  impart  undesirable 
odours,  colours  or  taste. 

B-2.3  The  materials  shall  not  contribute  to  the 
contamination  of  food  neither  have  any  adverse 
influence  to  the  foodstuffs. 
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Date  of  Issue 


Text  Affected 


BUREAU  OF  INDIAN  STANDARDS 


Headquarters  : 

Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg,  New  Delhi-1 10002 
Telephones  :  323  01  31,  323  83  75,  323  94  02 

Regional  Offices  : 

Central        :    Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg 
NEW  DELHI  110002 

Eastern        :     1/14  C.I.T.  Scheme  VII  M,  V.I.P.  Road,  Maniktola 
CALCUTTA  700054 

Northern     :    SCO  335-336,  Sector  34-A,  CHANDIGARH  160022 


Telegrams  :  Manaksanstha 
(Common  to  all  offices) 

Telephone 


323  76  17 
323  38  41 


337  84  99,  337  85  61 
337  86  26,  337  9120 


60  38  43 
60  20  25 


Southern     :    C.I.T.  Campus,  IV  Cross  Road,  MADRAS  600113 


Western      :    Manakalaya,  E9  MIDC,  Marol,  Andheri  (East) 
MUMBAI  400093 


235  02  16,  235  04  42 
235  15  19,  235  23  15 

832  92  95,  832  78  58 
832  78  91,  832  78  92 


Branches  :  AHMADABAD.  BANGALORE,  BHOPAL.  BfiUBANESHWAR. 
COIMBATORE.  FARIDABAD.  GHAZIABAD.  GUWAHATI.  HYDERABAD. 
JAIPUR.  KANPUR.  LUCKNOW.  PATNA.  THIRUVANANTHAPURAM. 


•Printed  at  Printograph,  New  Delhi,  Ph  :  5726847 


